Abstract In any research of human populations, the classical principles of bioethics (respect for autonomy, non-maleficence, beneficence, proportionality between risks and benefits, and justice) should be strictly followed. The question of individual and/or community rights should also be considered, as well as some neglected rights, such as the right to benefit from progress in science and technology and the right to know the nature of the group's biological and cultural history; however, in their urge to assure rights, social researchers, bioethics commissions, non-governmental organizations, and community leaders are, in many cases, crossing the limits of good sense. DNA is sometimes interpreted as synonymous to demoniac, and there is a frequent behaviour that I could only describe using a neologism: geneticophobia. There is an irrational attitude against genetic studies aiming to unravel the biological history of a given people and to classify any genome population study as "racist". This behaviour should be opposed; science and the scientific study of humankind are the only way we have to reach the socially adequate objective of the maximum of happiness to the largest number of persons.
Abstract In any research of human populations, the classical principles of bioethics (respect for autonomy, non-maleficence, beneficence, proportionality between risks and benefits, and justice) should be strictly followed. The question of individual and/or community rights should also be considered, as well as some neglected rights, such as the right to benefit from progress in science and technology and the right to know the nature of the group's biological and cultural history; however, in their urge to assure rights, social researchers, bioethics commissions, non-governmental organizations, and community leaders are, in many cases, crossing the limits of good sense. DNA is sometimes interpreted as synonymous to demoniac, and there is a frequent behaviour that I could only describe using a neologism: geneticophobia. There is an irrational attitude against genetic studies aiming to unravel the biological history of a given people and to classify any genome population study as "racist". This behaviour should be opposed; science and the scientific study of humankind are the only way we have to reach the socially adequate objective of the maximum of happiness to the largest number of persons.
Keywords Ethics . Individual and community rights . Geneticophobia . Genomic population studies . Science and anti-science
Ethical principles
There is a plethora of documents considering ethical procedures to be conducted in biomedical investigations, and appropriate lists can be found in the studies of Hurtado and Salzano (2004) and Choudhury and Knapp (2006) . They can be traced to the Nuremberg Code, issued in 1947 as a consequence of the Nuremberg War Crimes Tribunal, through the United Nations Universal Declaration of Human Rights (1948), UNESCO's Declaration on Race and Racial Prejudice (1978) , Universal Declaration of the Human Genome and Human Rights (1997), and International Declaration on Human Genetic Data (2003) .
The basic principles to be followed are indicated in Table 1 . They are the following: respect for autonomy, non-maleficence, beneficence, and justice. Autonomy means the duty to respect the self-determination of competent persons and to protect those with diminished capacities. Examples are the right to decide and the right not to know. Non-maleficence relates to the obligation to minimize harm to persons, an example in genetics being the minimizing of inappropriate guilt or anxiety. Beneficence emphasizes the duty to act positively on the behalf of persons, that is, to do good as opposed to the mere avoidance of harm. Justice, the fair distribution of benefits and burdens, justifies differential treatment according to ethics; the right of all to affordable medical care is an example.
In relation specifically to genetic and evolutionary studies, the principles to be followed were clearly established as early as the 1960s (World Health Organization 1964; 1968) . These documents gave statements which included the following: (a) respect for the privacy of the individuals under study, as well as for their comfort and well-being; (b) access to medical, dental, and other biomedical services; (c) clear explanations of possible rewards involved in the research; (d) agreeable This article is part of the special issue on "Genetics and Ethics in Latin America". relationships between researchers and participants; (e) consultation with local experts about cultural particularities; and (f) utmost respect for the group's cultural integrity.
More recently, Forster et al. (1998) , based on their experience with the Apache of Oklahoma, suggested an 11-step process that could be followed in population-specific genetic studies and which could be followed as a sound guide for investigations of this type.
A key point to be considered is informed consent. This information should include a complete understanding of the potential risks of a research protocol and a more general understanding of the purpose of the research. It is practically impossible for a non-specialist to have a perfectly informed opinion about the ultimate goals of a research project, but efforts should be undertaken to give an approximate picture of these goals as realistic and accurate as possible.
The question of the commercial exploitation of any result is also of fundamental importance. In any project with academic purposes, researchers should provide a declaration that the material will not be used for commercial profit, and that will prevent any person from using it with that purpose. On the other hand, if biomedical information is being planned with commercial objectives, there should be a clear indication of the profit distribution, from the beginning, which should include the subjects of the investigation.
Additional suggestions on guidelines that should be followed in genome studies are given in the studies of Choudhury and Knapp (2006), Vitti et al. (2012), and McEwen et al. (2013) .
Individual and community rights
The emphasis of the documents mentioned at the beginning of the previous section is always on individual rights: very few considered collective rights. An outstanding exception is the Declaration of the Rights of Indigenous Peoples issued by the United Nations on September 13, 2007, where both individual and collective rights of these persons are specified. The problem which emerges from the recognition of community rights is related to what institutions and which persons should be established as representative of a given community. Democratic decision-making by voting or a ballot is practically absent within traditional groups, their lay leaders being appointed by consensus. Another point to consider is the role that religious leaders should have in decisions about the scientific study of a given community. Might it be feasible for the classical separation between state and church, prevailing in most modern societies, to be used as a model to be followed in other societies too?
On the other hand, two types of rights are usually not considered in most of these discussions. These are the following: (a) all human beings have the right to fully enjoy benefits obtained through science and technology, independently of sex, ethnic affiliation, socioeconomic condition, or country of residence and (b) all communities have the duty to furnish their histories in relation to adequate sources, with the objective of a better understanding of our biological and cultural nature and to benefit mankind in general. Actively to prevent the acquisition of such data should be considered as inadequate ethically as to acquire that information by inappropriate means.
Geneticophobia
In their urge to assure rights, social researchers, bioethics commissions, non-governmental organizations, and community leaders are in many cases crossing the limits of good sense. DNA is often presented as demoniac, and there is a common behaviour that can only be described with a neologism: geneticophobia. There is an irrational attitude (fortunately not by all members of such groups) against genetic studies aiming to unravel the biological history of a given people and to classify any population genome study as "racist".
I can start by considering the Brazilian situation. If, in a given research project, the word DNA appears, this will be enough to prevent institutional ethics commissions from even considering it, as only the National Commission in Ethics in Research (CONEP) can issue a conclusive decision. As an example of the bureaucracy involved, it could be mentioned that the Genographic Project of USA's National Geographic Society, which proposes to contribute to the knowledge of the history of human populations at the international level, was only approved by CONEP after an interval of no less than 3 years! The demands that a DNA sample obtained in a given project be reutilized in other similar projects are enormous. In some cases, it is required that a researcher, who (with enormous economy of money and efforts) wants to use material collected three or more decades ago, has to return to and 2. Nonmaleficence-The duty to minimize harm to persons and wherever possible to entirely remove causes of harm.
3. Beneficence-The obligation to secure the well-being of persons by acting positively on their behalf, maximizing the benefits that can be attained. 4. Justice-The duty to distribute benefits and burdens fairly, to treat equals equally, and to give reasons for differential treatment based on widely accepted criteria.
Source: Hurtado and Salzano (2004) after Beauchamp and Childress (2001) recontact the population to obtain fresh consent from persons who were not even living at that time.
Religious leaders of Amerindian groups oppose the donation by members of their community of some drops of blood, hair, or saliva for genomic studies with the reasoning that: (a) this is sacred material and (b) there is no need for people to know the scientific version of their history since this history is perfectly established through myths transmitted by their ancestors. However, no evidence was obtained as to whether members of those groups agree that shamans should represent them in that regard.
As an example, we will consider a case that occurred in Porto Alegre, a former professor of the State University determined, in his will, that his body should be used by students, in anatomy classes, after his death. This fact caused scandal among the ecclesiastic authorities, which still remain firmly opposed to any procedure for the disposal of dead bodies other than natural burial.
Population geneticists are only trying to investigate the evolutionary history of humankind. To destroy DNA due to mythical motives may be seen as equivalent to the burning of books considered heretical in the Middle Ages or of non-conformist books condemned by the Nazis in Hitler's Germany.
In the "Guidelines for Health Research Involving Aboriginal People", prepared by the Canadian Institutes of Health Research, article 14 reads "An aboriginal community should have the opportunity of participating in data interpretation and revision of the conclusions obtained by the research to assure the accuracy and sensibility of its interpretation before an article is submitted for publication".
This text may be viewed as an example of the imposition of a democratic society model to populations with very different customs and traditions. Questions which arise from this text are the following: Who is going to represent the community? All its members? The political leaders? The religious leaders? What kind of education would these persons need to "interpret the data" of the research? What arguments will be utilized in the trial? Could even a single vote opposed to publication be sufficient to block it? This scenario resembles the medieval Holy Inquisition trials in which scholars who were considered against the established dogma would be subjected to death by fire.
Social scientists Reardon and TallBear (2013) affirmed that population genomic studies are "whiteness" projects (in this way ignoring the excellent work of Japanese and Chinese colleagues) and that researchers in the area considered the DNA collected as their property. They also accused population geneticists of concealed racism. However, they did not define what a "white" is, therefore adopting a typological racial reasoning that they were trying to condemn. The title of their article is "Your DNA is Our History", but what genome scientists are trying to obtain is the history of humankind in general, not of only one ethnic group.
Another example of geneticophobia is the analysis made by Fullerton and Lee (2011) of findings of the Human Genome Diversity Project. Rather, innocuous scientific results (obtained from real data) are charged as possibly resulting in harm to both individual and groups in a very elaborate way.
Why population genome studies?
Our view of the world changed drastically after Charles Darwin's seminal work, published in 1859 (Darwin 1859) , as a first scientific view of our history: the world was not created to serve us, and we are only one of a multitude of taxonomic biological entities.
Modern advances in the area of molecular biology and bioinformatics are furnishing precious and detailed data for a better understanding of human evolutionary history and our relationship to other organisms. We share genetic material not only with our closest relative, the chimpanzee (97 % of similarity), but also with the minuscule Escherichia coli bacteria inhabiting our digestive system (Brown 2008) . The brotherhood of all living beings is presently not only a philosophical concept, but a blunt scientific reality. Therefore, when we eliminate biodiversity through pollution, we are killing our own relatives.
The verification that only a small fraction of our genome is sufficient to differentiate among modern humans in a general way-the so-called continental groups (African, European, Asiatic, Oceanic, and Amerindian)-has important implications to avoid any justification of discriminatory or racist behaviour as "scientific". In terms of practical applications, however, we know now that most of the most frequent pathological conditions (cancer, hypertension, diabetes, and psychiatric diseases) are complex and often multifactorial in aetiology. Their diagnosis and treatment should take normal molecular variability into consideration. The most ambitious objective of pharmacogenomics is personalized treatment to avoid frequent collateral effects when a drug is given, and adjusting drug treatment on the basis of the patient's age and weight only. In addition, other reasons why genetic (genomic) studies can very reasonably be conducted in tribal populations are considered in detail elsewhere (Salzano 2004) .
Conclusion
In parallel with the extraordinary advance of science in our society, mythical beliefs remain. For instance, in a survey involving 2303 adult Americans performed in 2009, it was found that no less than 76 % of them believed in miracles, and that only 45 % believed we are a product of biological evolution (Schermer 2013) . The stubborn resistance of a large number of religious leaders to evolutionism (creationism and intelligent design) is another example.
Additionally, it is time that subjects of investigation and researchers develop the relationship of "moral friends", not "moral strangers". If there is an institution that has significantly contributed to human well-being, this institution is science. Therefore, all anti-science movements should be strongly opposed, in a vigorous campaign in favour of science and of scientific education. Only in this way will it be possible to reach the socially acceptable, utilitarian goal of the greatest happiness for the greatest possible number of persons.
